Summary A prospective randomised multicentre clinical study was undertaken for 2 years and 3 months from November 1982, with the aim of examining the significance of using a combination of ftorafur (FT) and tamoxifen (TAM) invasive primary breast cancer. Women with any of the following characteristics were considered ineligible for this trial: previous treatment of cancer, post-operative radiotherapy, surgical endocrine manipulations such as oophorectomy or preoperative leucocyte counts <3,000mm-3, platelet counts < 100,000 mm-or total protein < 6.0 g dl-'.
doxorubicin (DOX), 20mg on the day of surgery and 10mg the next day, followed by oral FT 50mg day-' for 2 years from the 14th day; treatment B, the same pattern of DOX administration for the first 2 days, followed by a combined therapy of FT and TAM 20 mg day-' for 2 years. The number of patients was 546 (treatment A 274 and treatment B 272), of whom 34 (6%) were ineligible. The remaining 512 patients (treatment A 254 and treatment B 258) were followed up for 5 years for analysis. Significantly higher 5 year disease-free rate and 5 year survival rates were observed with treatment B compared with treatment A. When seen in terms of background factors, node-positive patients appeared to derive more benefit from tamoxifen than node-negative patients, but the oestrogen receptor-negative and premenopausal subgroups appeared to derive about the same benefit as those who were oestrogen receptor positive and post-menopausal. Indeed, survival in the premenopausal group was significantly better with tamoxifen (P = 0.04). No increase in side-effects was seen by combining TAM with FT. The study results demonstrate that concomitant administration of FT and TAM is better than FT alone for post-operative adjuvant therapy for breast cancer.
Tamoxifen (TAM), when used as an adjuvant therapy in primary breast cancer, has been shown to improve survival and disease-free survival (DFS). Compared with no treatment tamoxifen 20 mg day-' for 2 years (Nolvadex Adjuvant Trial Organization, 1988 ) and compared with no post-operative treatment tamoxifen 20 mg day-' for 5 years (starting at the time of first relapse) (MRC Scottish Cancer Trials Office, 1987 ) is beneficial. More recently, the Early Breast Cancer Trialists' Collaborative Group (1992) Overview has confirmed the benefit of adjuvant TAM therapy.
Ftorafur (FT) is an analogue of 5-fluorouracil (5-FU) widely used in Japan for treatment of stomach and colon cancers. The positive effects of adding TAM to FT in recurrent breast cancer (in which response rates to FT alone ranged between 20 and 30%) have been reported previously (Wada et al., 1981) . We started a multicentre, randomised, prospective trial in November 1982 for the purpose of studying the value of TAM in combination with FT in patients who had undergone surgery for stage II or IIIa breast cancer. This study, in the Hokkaido region, was conducted in collaboration with workers in six other Japanese regions, who also assessed the value of adding tamoxifen to chemotherapy, and thus forms part of the adjuvant chemo-endocrine therapy for breast cancer 1 (ACETBC-1) study. The (Figure 1) .
Of the 546 patients randomised during a period of 2 years and 2 months from November 1982 to January 1985, 34 (6.2%) were excluded from statistical analyses for the following reasons: inappropriate stage in 15 patients, non-invasive cancer in 11, previous cancer treatment in three, age over 75 years in two, and TIS, bilateral breast cancer and concomitant malignancy in one each. Consequently the followup included 512 eligible patients (Table I) .
Oestrogen receptor (ER) status was measured by the dextran-coated charcoal (DCC) method at Mitsubishi Yuka Biomedical Laboratories, Tokyo, and tumours containing more than 3 fmol mg-' protein were considered positive.
Chi-square tests or Mann-Whitney U-tests were used for between-group comparison of background factors. The Kaplan-Meier method for calculations of overall survival (OS) and DFS rates and the log-rank test for significance tests of differences in the OS and DFS rates were used.
Results
The two groups were similar in terms of age, menopausal status, type of operation, histological type and ER status. An (Figure 2 ). When divided into subgroups, however, the effect was significant in ER-positive, node-positive and premenopausal subgroups, whereas in node-negative, post-menopausal or ER-negative subgroups the clinical effect did not reach statistical significance, although there was a trend in favour of tamoxifen in the latter two subgroups (Table III) . The 5 year DFS rate was significantly higher in the treatment B group than in the treatment A group (80.9% vs 69.2%, P = 0.0026) (Figure 3 ). Relapse occurred in 76 and 48 patients receiving treatments A and B respectively. The first relapse in the local site occurred less frequently in patients on treatment B than those on treatment A (Table IV) . Intergroup differences in 5 year DFS reached the conventional level of statistical significance in node-positive, ER-positive and post-menopausal subgroups. But again there was a nonsignificant trend for better DFS survival with tamoxifen among the premenopausal and the ER-negative subgroups of tamoxifen (Table V) .
We corrected for the between-group imbalance in nodal status using Cox's proportional hazard model. Even after these corrections, the difference in the corrected disease-free survival curves remained statistically significant (P = 0.0074) (Figure 4) . There was no difference between the groups in terms of incidence of changes in leucocyte counts, impaired liver function, pigmentation, etc., suggesting no potentiation of adverse effects by addition of TAM to FT (Table VI) . tulated that there would be a greater advantage from TAM in a group with tumours 3 cm or larger in size than those with tumours less than 3 cm in size (Mauriac et al., 1988) . This study was performed as a part of nationwide Japanese trials on post-operative adjuvant chemo-endocrine therapy for stage II and stage IIIa breast cancer with ftorafur (FT) alone and FT plus tamoxifen (TAM) and six districts. There were some deviations from the protocol, in the stage and the condition of patients, and in the chemotherapy given on the first and second days after operation (doxorubicin 20 mg, followed by DOX 10 mg in the Hokkaido district, or MMC 20 mg followed by 10 mg in the Tokyo district). However, the schedules of FT and FT plus TAM were identical in all districts. The overall results of the Japanese Cooperative Study were as follows (Abe et al., 1992) : (1) Five year survival rates were 85.0% with FT alone (n = 2,393) and 87.8% with FT plus TAM (n = 2,347) with a difference of 2.8%. The difference was significant with P = 0.0069. (2) Five year disease-free survival rates were 76.0% with FT alone and 81.3% with FT plus TAM with significant difference (P <0.0001).
In our study, the combination of FT and TAM was also shown to be significantly more effective than FT alone in improving overall survival as well as recurrence-free survival. The effects of adding TAM to FT were demonstrated even after correction of the imbalance in node status. Although the differences between chemotherapy regimens should be considered, our data are consistent with the results of the above trials in terms of the influence of ER status and nodal status, but not menopausal status. Our study did show a survival benefit from TAM in premenopausal patients in contrast to these studies and the results of the Eastern Cooperative Oncology Group (ECOG) and North Central Cancer Treatment (NCCTG) Group's studies (Ingle et al., 1989; Tormey et al., 1990) , perhaps because these two studies used just 1 year of tamoxifen.
In terms of the mechanism of anti-tumour activity, chemotherapy and TAM are fundamentally different. Chemotherapy is likely to be effective in proliferating cells, while TAM has a cytostatic effect on tumour cells. It might be expected, therefore, that concurrent use of chemotherapy and tamoxifen would make chemotherapy with antimetabolites such as ftorafur less effective. Also lower efficacy using TAM in the presence of oestradiol in cultured cell experiments is well known (Obsbourne et al., 1984) . Although our data provide no support, it may be that in premenopausal patients the benefits of tamoxifen may be less because of higher levels of circulating destroyers. Tamoxifen might also be more effective in a sequential or intermittent treatment schedule with chemotherapy and/or by prior reduction of oestradiol levels -e.g. by ovarian ablation. These approaches are worthy of further investigation.
From our study, we found the addition of 2 years of TAM to adjuvant FT therapy to be beneficial in pre-and postmenopausal patients with stage II or IIIa breast cancer, and that TAM did not increase the incidence of any adverse effects. 
